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H A Nili MAC E &858 H R AR & i E A MACHE B
H1 SRR D AR S SR L D 3

L% B TR E
G RIE STl A

g RE YN

LA N i ) LoEtE AR
TR 4T BSHEIL BR
2l ¥ LRI B

EE  (HM) HAD Mycobacterium avium DY % G 5 7290, ERNZ BT % M.avium DBIRFH
BB mE Lz (OF8E) Wk, BER =119, BHAK (=76) &\, Mycobacterium avium
tandem-repeat variable-number tandem-repeat (MATR-VNTR) %I 5 fEAT 2 %2 37 B 36 A BLH1 IS Mave O
AR 2 LB L 720 GRERD SRBME 2 MR L 72458, HAKR & BERR TR % % Cluster 2 TR L 720 %
72, ISMav6 DA RN TIEAEEZ RO (HAKK | 75.0%, BEE  59.8%, P<0.035), 512, ¢p29
JEART D Shine-Dalgarno (SD) TN IS Mav6 3T A T B W TIL, 1S Mave DIRA L. 12T
WHEENRD b T: (HAK [ 38.2%, #EK : 12.4%, P<0.001). (E%) HA, BEIZBWTE
LT 5 M.avium %, BIZFWICRL 2 BESE 2 oz, 5%, MoOED M.avium D VNTR
BUSRATEE R IS Mave DIRAIRIL 2 B L, i MACHEDHINER D7l & Hig L T & 72w,

¥ — 7 — X Mycobacterium avium, Mycobacterium avium tandem-repeat variable-number tandem-repeat
(MATR-VNTR) TUBUENTE:, 1S Mave, cfp29, 7 5 A5 —IEH

#

il

PURRA L, 100HE L LAAFEL, TOHOK 35D 1
e M LTRSS e ME SN TV EY, PURK O
FC 3 Nontuberculous mycobacterium (NTM) 1, HRR
DGR, tigET, R Y & S S HE S I,
BER RO OWEGALZIZT O VOBREEIC L) KRS
B EHE SN TV E03Y, B2 AR I3 E ST
Wi, F7z, PUREEDRESRICHO 5 HEE,
DWAIIH L TNTMIEA ML TE T 59 HARICE
V7 B NTMJE QR AIE, 19704FAT1075 % 1.01 TdH -
7278, BOEDEFEREICB VT3 EHMLTWwb, 7 A
VAR a3 =1y S TONTMIED R ERIE, HA LK
zeheh 105620, 105829 E%-THY, o
ENZHNHARTEHFICL W LD H 590, NTMIE
DT b Mycobacterium avium complex (MAC) JiE AS4F 12
Bm L Twv %9 MACHE X, Mycobacterium avium (M.

avium) & M.intracellulare ® 2 O DILFFED W X 5 &Y
ETH D, ALFEHIMEITIN 2 TRRRMERICB W THH
PLLTW5b, MACIEDH T M.avium L, —#EMIZHR
BEAERBTOEGIHMMREZT] X582 9 HA &G
FEE LTHILNTWAA, HAIZBWTIE, i Er
WEZ D2 WP EELEOMTHIREZ KT 5 M.
avium EGHED ML T b L |ESN TV E9 Th
5OERIEFEMD 2 IFWHZHKT 2 DD, K7IZH
HahTouzwv, —J, BET S M MACHEE X8I
W& 2D, M.aviumEGE L Y b M.intracellulare J& 449
DIFH) P2/ LEL W eI N TB DO, HARE
BENZ B W CERMFRAEDFR 2 > TV b

AR, MACHE O BIZTAISEIEH &F LW IgE 2 &
T B Y, Mycobacterium avium tandem-repeat (MATR)
variable-number tandem-repeat (VNTR) % Fl \» 72 45 19
F I R AT 5 10 R 1S 901 flanking region 300 (FR300) % JH
S 7 HE AT AR AT L R 9 BT A LS O 1S Mav6 7 E B3 &

] 79 B B SR 4 o R B R R BIFZE 88, 2 R I S R, 2 440
PN S G R R 2 PE SRR A N S SRR ] TS
IR BHIER, o AR ER, 6 5% o UL B A 5o e o g B 210 8, 75 1L
AR BEEAER, § ENRBER A R R v & — AR
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T 5o 1998 4E IZHUBR A 1 35 1) & VNTR B I A7 12
AR SN, M.tuberculosis 7% & THTVESF Y — V& LT
W BT 220 Moavium (2 BT, 2002 41275 #%
512 & - T168E D VNTR #H3% % i \» 72 MATR-VNTR !
BIATEDSFE S, BIRTIGH SN TWwaY, 72721,
MATR-0 O #3% 12 B > T M.avium subsp. paratubercu-
losis ¥FF SEHIIFE ALY T 515900 & LR TH 5 Z &
IE SN TEOY, ZOEBICE L T, RS EkT
RSN T, F72, §ifi ABLH (Insertion sequence:
IS) &, #ex N T T )T Or 7 A EICFIEL, WOHAL
WG 2 BRFHRREIGELTBY, BRHE &G
% L OWAEMIZB TR 345 LTW 59 52k, 15901
RIS 12451281 2 KR 23 ARCHI O A 12 X 0 WA
GEIATONTE e LAL, ThbofARS % v
T BEETIR, NSNS O &SIl ARSI 25 %
D, PCRX 7 1 — 7 % H \» 72 Restriction fragment length
polymorphism (RFLP) IZBWT, I ATy FH4EL LS
&R ABLA DR L T BRI B T B 7 i Fl 55
HAWEETH > 7219, £ D, 2006412 1S 907 DI AL
FiC& % 1S 901 flanking region 300 (FR300) % JH\>72 M.
avium subsp. avium & M.avium subsp. paratuberculosis
L < i& M.avium subsp. hominissuis % 53509 % J7 {17 R ¥
ANBEFI DD T L LT M. avium DINT AF—Y V7 &
BT D=2 THDhsp65D3 T FT AV N =7 v Af§
M & B RE SN, RGO EIHIEE %25
721, — 75, 189011, M.avium subsp. avium, M.avium
subsp. silvaticum \ZHEHTH D, b P RBEEENH1S901 %
RET2EMOM aviumPo5HESNL 2 3T EALER
WweEhTtwiY, L2arL, 3—uavy 2SFEEIZBNT,
1S901 ZTRA L TV B Rk e P oS hzZ &8
WO, ZOWMEITBU 218901 DM IF 152
Wb 124k (8%) Td o7z MMOENIEB VT DRI,
v kDo S N RIMRD S 1S 901 H3MRA LTV T HHE
EAMEVD, BRAELTOW ARV EHEINTW A,
Z UKL, Ichikawa 52 OWEGI2 L 5 &, HERADI
IR R & 53 B S 72 1S 901 DPRATFIE, 1148k 76
e (67%) LMD ENZHNEHWRARZIR L2, 20
1S9011%, ¥ —7 ¥ ARTIC XY, BEYD M. avium subsp.
avium R M.avium subsp. silvaticum 3P4 L T\ % 1S901
&L T o0 DIERFANE D DD o 72728, HHl
I ABLH IS Mave & ik S izo BUE, 1S Mav6 OHF AL
EXT AR ESNTEY, €09 5D 1 DlkGamma
Interferon (IFN-y ) OFLIZEIG- L TV B #I5T ¢fp29>
@ Shine-Dalgarno (SD) AN AZ N TWwD (DIF
ISMav6 in ¢fp29) o TFN-y &, PUEEW IS % 15 B
WCHEELEHZH S TBY, cp29lZI1SMav6 HHFA L
TWbZ ETIFN-y OELEZIH SETVLDOTIE %

KEt% HE8T% 6 5 20124F 6 A

WL I TS,

ZZT, AMETERMICEBRL, BATHMLTY
b M.avium D 2 fE 5 5 720, HAR AN MACHE &
R R & E T MACE B R PR & A T, R
D M.avium D FARZF IR I % a7z,

KRB LUHE

U BefA)

MFATBOE N E LR R R A TR RIS BT, il
MAC IiE & TSI S M7z BE D S 0 HA Nl MACE &
HH KM aviem R T6RAR (LLF, HARR) &, #EO
Samsung Medical Center %* 5 435 & #1721 [E A Jili MAC %
BB HRM. avium MR 198K (DUF, #ERE) 2 vz,

E379:3!

(1) DNAFlIH

WARDR: I, FUME W RSSO MGIT 2 Fl Vv CfF
2720 MGIT %* & MycoBroth IZ#E U EE 28 L, WOBEE (530
nm) 2302127% % F TRFEZ AT 720 WHZEE K1 mL
Z15mLOT Yy RY VT Fa—TI0EL, BER
100 xL % AL, 12000 rpm, 155 050 BEfs, Lig
% #C, 200 «L O INSTAGENE MATRIX Z Ml 2., HIN T
v 7 AN TH— ORFIERE & L 7ze 56 COMITICT
205 MBRL, ¥ —F 1 ¥ 7ay Z7I2T100C, 84
Mo % L, DNAHIH %17 72,

(2) Wit - WREo[FEE

W RE O [ 121, hsp 65-PRATE & V720 2uL @
DNA 7 ¥ 7 L — b IZ10x buffer 5L, 2 mM dNTP mix
5pL, AmpliTag GOLD DNA polymerase (5 U/uL)0.5 L,
Dimetylsulfoxide 1L, 25uM ® 7 F £ < — (F: 5" -AC
CAACGATGGTGTGTCCAT-3", R:5 -CTTGTCGAAC
CGCATACCCT-3") & & 1 uLZNZINZ, Wik K
TEESOuL L L7z, 95C 105D T Ve —T 4 v 7f,
94C 45%, 60°C 458, 72°C 1 3 OHIRY A 7 )V % 4510]
FATL, RBICT2C 7T HOMERIS 21T o720 #bh
72PCREW 10 uL % BstETl F 7213 Haell T DNA % Wi K
1bL, #0#4%7Ha—ZA7X )V TikEIL, DNA7Z 5 7
A2 b DN Z AT o 720

ARO[ EZIE, FR300 DFHT % 1T > 720 FR3001ZB1F
% Wi Ff [/ 2213, Bartos H'7 D )& BHITAT - 720 24l
DDNA T ~ 7L — I 10x buffer 5L, 2 mM dNTP mix
5uL, AmpliTaq GOLD DNA polymerase (5U/uL) 0.5 uL,
25uMD 75 4 <% — (F: 5 -CAGCCAGCCGAATGTCA
TCC-3", R:5 -CAACTCGCGACACGTTCACC-3') % %
lpLZhZNz, WRFERK TaE®ESouL & L7z 95
C105707ve—74 7%, 94T 14, 66T 458,72
C 15 OBIES 4 7 V% 33MFETL, &EIZ72C 7551
OWERISE#1T o720 #+5NTZPCREWZ 2% 7 0 —



M.avium in Japan and Korea/M. Niimi et al.

ANV THkEI L, DNA7Z 5 27 2 ¥ b DR 24T - 720
$ 72, M.avium subsp. paratuberculosis & M.avium subsp.
hominissuis % 7785 % 7281218 900 D AT D 45 4k % PCR
B TN L7zo HEE FRL ISR 9 MATR-VNTR
FIRRRTEECHE 5 720 79 4 < —IEMATR-0 (F: 5" -TC
GGCCAGCTTGATCTTCTC-3", R: 5 -TCCGTAACCGT
CATTGTCCA-3") %7212,
(3) TN
FRIH 512 X 0 #i X 72 MATR-VNTR B SR BT 2212
PEVISHED T 54~ —ZH\WTH 57210, 2ul ®DNA
7~ 7 L — FIZ10x PCR buffer 5L, 2 mM dNTP mix 5
#L, AmpliTag GOLD DNA Polymerase (5 U/xL) 0.5 uL,
B5uMDT T4 =% K1 puLMA, ERS0uLIZ% 5 &
I ICIRE R EATHE L7z 95C 1007 e—F
4 v 7%, 98C 108, 68°C 30FF, 72°C 14 OHgIRA A
7 V% 38MEEAT L, mBI272°C 74 M oME KIS %47
5720 PCREWIX, 2% 7 %1 — A% V% Tracklt 50 bp
DNA Ladder D% 4 A= —H —k L HIZEBLAKB 21T -
720 AR D7 IVIZ Gel-Doc THE L, MY 7 b
Quantity-One % F V> TXF 5 @ VNTR IR O 3 Hexd £ % 3
FE L7z 45 VNTRBURO IAER %2 kD>, Zhx 7Y
TazrANE L, o7 Ta 7 7 A4 v a
2 % #i # % PHILIP (http://evolution.genetics.washington.
edu/phylip.html) % H] > C Fitch-Margoliash i {2 CTHEE L
7oo HEE S N7 %M 7 — % % Fig tree v.1.3.1 (http://
tree.bio.ed.ac.uk/software/figtree/) THiM L 7=
(4) ISMav6 B X OIS Mav6 in cfp29 DA IR
FrBAE ABLY IS Mav6 & 1S Mav6 in cfp29 DERA KIS
DWTPCREZ W TN L 720 ISMave DR ZIZD
W3, Ichikawa © O HEIZHE S 7225 IS Mav6 in cfp29
DA RIIZDOVTIE, 2uLDODNAT ¥ 7L — FZ 10x
buffer 5 L, 2 mM dNTP mix 5 #L, AmpliTaqg GOLD DNA
Polymerase (5U/uL) 0.5uL, 25uMD 754 <— (F: 5’
-GCTCGCTCACGTCGACCA-3", R: 5 -ATTTCTCCAC
CGCGGTCAC-3') % K1 ullZ, &EmZE50uLIl% %
L ICHBEAE AR THME L7z, 95T 107 BT L e —
T A v Tk, 94C 308, 60T 308, 72°C 14D ¥gEY
A7 VE3SMFETL, RBEICT2T 75 EOMERE %
115720 f#ONTZPCREW % 2% T H1— A7V Tk
L, DNA7 57 A ¥ s OEN 24T 5 720
(5) FEatidT
MATR-VNTR B B AT 212 B 5 2B AT B X O
IS Mav6, ISMav6 in cfp29 D PrA #3122\ T, Chi-square
test & L < & Fisher's exact test & V> 726

i L
(1) Bl - TR %
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hsp65-PRA I % W7 I RE R 52 DFE R, HAKRT6 Kk
NTM.aviumTH Y, 8 EFE 119 AR F 113 R AR DY M.
avium, 6 AR M. avium & M. intracellulare DIRATEG: &
RS Mz 729, Dtk oMira» 5k L7z, £72, FR
300 & 1S 900 DIRA DA MEDFRFTIZ X O HAED [ E % 17 >
ToRE A, H AR 76 MMk & E MR 113 AR I TR T M.
avium subsp. hominissuis & FIW] L 72,

(2) MATR-VNTR &SI A7 32

MATR-VNTR BUBIEAT 2 % 47 o 72455, BRERR 1138
KD I L 14 BRI M. avium DR 7 0 —F )VEGD R
SN, EHIE2HRIIBIRO R SN WA D - 7272
B, T E DB SR 65T, HAK
76 MAR & EIRE 97 Mk & HI TR 2 1k L 720 2
DOFER, BERO A % & Cluster VI G ERE © 10.4%,
P<0.001) & HAMZEZ { & Cluster V2 (HARE 1 20.8
%, WER ©6.36%, P<0.001) ZIEK L7 (Fig. 1)

(3) ISMav6 & IS Mav6 in cfp29 DIRA IRV

ISMav6 DPRASIL, HAMR L BERO M CHEZEDS
R bz (HAK:75.0%, EERE:59.8%, P<0.035).
¥ 72, ISMav6 in ¢fp29 (Fig.2) ORAHETIE, AARKE
HER O H TISMave DIRA UL FIZH WA B2
S o7z (HA: 382%, HEK : 12.4%, P<0.001)
(Table) o F 72, MATR-VNTR % 51 fi# #T 2212 B W C
Cluster V2 T, IS Mav6 in ¢fp29 positive D% & T [EH
@ Cluster # JEIE L7z (Fig. 1)

Z =

AWFZETIE, HAME BEMNZ v CERIS TR 21T
W, E BN X B M.avium O BIRF IR & Mg EIC DO
ThGE L7z

WAFEEIZBWT, AWM. avium $RTHM.
avium subsp. hominissuis T& > 720 HWETH HA & FH
2t MRS 5 W RIE, M.avium subsp. hominissuis &
W L7z 72, MATR-VNTRZUZIEAT 612 & 0 HAR
MREBERRO I 24T - 72458, HARR L SER T3
%5 Cluster 2 B L7co SO EnsH, HALEED
M.avium \X[F CHFECH 5723, HIFIC X - TEEFEWIZ
YA TORLDZETHHREEAIRE SN, 251,
Cluster V2 IZAAAE L T B EERRIE, H AR ORI H

Table Comparison of IS Mav6 and IS Mav6 in ¢fp29
positive strains in Japan and Korea

IS Mav 6 positive IS Mav6 in c¢fp 29 positive
57 (75.0%) 29 (38.2%)
58 (59.8%) 12 (12.4%)

P<0.001

Japan (n=76)
Korea (n=97)

P value P<0.035

Fisher’s exact test
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Fig. 1 Fourteen loci VNTR analysis dendrogram based on the allelic profiles of 173 isolates from patients
of Japan and Korea. (TH: Japanese strain MAC; SMC: South Korean strain MAC)

V1: Cluster that contains of South Korean pulmonary MAC disease patients A:ISMav6 B:ISMav6 in ¢fp29
V2: Cluster that contains a lot of Japanese pulmonary MAC disease patients + : presence, — : absence
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(A) (B) ISMav6 in cfp29 positive

ISMav6
¢fp29

AhceAa

(SD region)

<«
T

IS Mav6 negative and IS Mav6 in cfp29 negative

cfp29
AAGGAA

Fig.2 (A) PCR products amplified by ¢fp29 primers.

\J (SD region)

(B) Schematic representation of the ¢fp29

(A) Left lane, molecular weight ladder; middle lane, IS Mav6 negative and IS Mav6 in cfp29 negative stain;

right lane, IS Mav6 in cfp29 positive strain.

PLWHRTH AL EEZLNS, D Cluster N O B FE
PSM.avium JERHEDO IO JE R B & A ET 5 & wETIE
Z @ Cluster WIZAEIET A WD D 0 7cd, HAR L IR
L T M.avium JEGIE DB MB VR WD D 5o —
J, Cluster V2IZEENTWARWVREKIE, HALHELT
M.avium JEGE O FEEFEN L D ARV E O WS IS Mave
R ISMav6 in ¢fp29 DURA L WKk E £ & agk:
WHEZ bz,

I—" vy RFHEIZBVWT, e b oI zM.
avium \Z1S901 Z 1T E A ERALTHE ST, HADE
IR BERR T, 15901 LB L 72 1S Mave & -4 L T
52 L5, 3=y SGEERT A % EOWKRIZE
WTISMav6 23 E A ERE L TR WITRREDE R 5
Nb, £72, HARTRARENFGVEWESI LTS
ISMav6 i3 HARF A O ALY L HE SN THB D, H
kR L BERRO B TRARICE R 2 ENRD H N0,
Cluster (ZTEIL L =55 720 — 7, ISMav6 in ¢fp29 DI
AHFRTIE, HARME BEOE TISMave DAL, L
IZHRWABEADRO SN, D Cluster 2 TEK L7z, &
512, ISMav6 in cfp 29 TRARED Cluster 1, HAMEZ <
% s Cluster V2 & —3 L TV 720 IEN-y (&, PLERH 1)
T AEEECEE 2 ZEZH->TBY, IFN-y DREA
BRI MACIE R R ICB W THBISHET 29 L it
HEINTV D, o T, ISMav6 D3 ¢fp29 A SINE Z
& TIFN-y D READIIH S, M.avium 2053 % R
MK T T4 EEZON, TNVHERTO M. avium DI
MOEHD—>Tdh 2 W et D %o

Vb o5, HA L @ E T, MATR-VNTR
TIRIRAT 0 & B R B W TR L 5 Cluster % T
L722 &, ISMav6 & ISMav6 in cfp29 DR ZITH A
DRRD HNT=Z &0 HAR L BIE D M. avium D3 BIZFN
WCHRLZDWTH D EAVRBEN, EIZ X > T M avium
DRI HIIB D D B & E 2 b7z IS Mave DI ALL

I % Virulence Factors Database (VFDB) (ZiRifi & LT
LIRERT-ORERNE LM ikss2 2T, H
AR & HETEIUE L TV 5 M. avium DEIRFHTE VD] S
MNICTEHDOTRZVRPEEZ LN, 72, IS Mave
in ¢fp29 % PRA 3 %D Cluster FIZ A % W #k 1L, Cluster
WIZA S 2 WH & L CRIZFAIICH#ED S 5 2 LA
REBEI N2 2D EDND, Cluster NICHEET ARk E
Cluster WIZAETE L 2 WRBR O IR T % EO BT %2 kb
X952 &T, Cluster WICHFIET B WKRD ADMEE T 5
P 2 BE TIPS TELZ20TRE 2R EEZ D
Nizo Gk, G—0 v 3R T X)) % EORMKE VT
IS Mav6 DR IRV ¢fp29 % & T 1S Mave DT X T DI
AL D PRA IRV 2 LS 3 % 2 & * MATR-VNTR
BIBIEAT BT 5 BB RN 2175 2 & T, £EO
M.avium DYFEDHMEZ 2 D, BERD M. avium D BIRT:
B % 8 RN R E IS B D B I DR E, S HICHATO
M.avium FEME R OO %038 £F 2 Nz,

e 3

KWEE1T9 12H72), ZREIWHNIE TS EL
7o BRIGHE I & 1% U oD & 3 2 MO A7 B0k N7 95 Be A
WA R PR AR AR AR O BRI EALE L BT 9.
7z, BEME % 555 L T\ 7272\ 72 Samsung Medical Center
@ Won-Jung Koh [ & Sung Jae Shin G120 & 0 & E L
9,

X 73
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A STUDY OF GENETIC CHARACTERISTICS OF MYCOBACTERIUM AVIUM
STRAINS FROM PATIENTS WITH PULMONARY M.AVIUM
DISEASE IN JAPAN AND KOREA

13Masaki NIIMI, 3Kei-ichi UCHIYA, *Tetsuya YAGI, "*Hiroyasu TAKAHASHI,
1-3Kazuhiro KUROKAWA, "“*Kazuya ICHIKAWA, 3" Takayuki INAGAKI, "*#Makoto MORTYAMA,
3Toshiaki NIKAI, >*Yuta HAYASHI, '*Taku NAKAGAWA, and '*Kenji OGAWA

Abstract [Introduction] To determine the characteristics of
Mpycobacterium avium in Japan, we compared the genetic
properties of M.avium isolated in different countries.

[Methods] A Mycobacterium avium tandem-repeat variable-
number tandem-repeat (MATR-VNTR) analysis was per-
formed using South Korean strains (n=119) and Japanese
strains (n=76). In addition, we compared the frequencies of
a new insertion sequence, IS Mav6.

[Results] A phylogenetic analysis identified different clus-
ters between the two countries’ strains. The prevalence of
ISMav6 was significantly different between them, i.e., 75.0%
in Japanese strains and 59.8% in the Korean ones (P<<0.035).
The frequency of strains with ISMav6 in the Shine-Dalgarno
(SD) sequence of the c¢fp29 gene that is involved in the
interferon-y induction was also different, with stronger signif-
icance (Japan: 38.2%, Korea: 12.4%, P<<0.001).

[Discussion] It is possible that M.avium strains prevalent
in Japan and in Korea are genetically distinct. The analyses
of the presence of ISMav6, as well as the VNTR patterns of
M.avium strains from many different countries would be a
promising methodology in elucidating the causes of the recent
increase in cases of pulmonary MAC diseases.

Key words : Mycobacterium avium, Mycobacterium avium
tandem-repeat variable-number tandem-repeat (MATR-VNTR)
analysis, ISMav6, cfp29, Formed cluster
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